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Experimental
Chemical synthesis
Silica gel 60-coated aluminum sheets containing fluorescence indicator (Merck KGaA, Darmstadt, Germany) were used for thin layer chromatography (TLC). UV light (254 nm) and aqueous KMnO 4 solution or a molybdate solution (a 0.02 M solution of ammonium cerium sulfate dihydrate and ammonium molybdate tetrahydrate in aqueous 10% H 2 SO 4 ) were used for development. Preparative medium pressure liquid chromatography (MPLC) was performed on a Teledyne Isco Combiflash Rf200 system using pre-packed silica gel 60 columns from Interchim. Optical rotation was measured using a P-2000 polarimeter (Jasco, Gross-Umstadt, Germany) at 589 nm. Nuclear magnetic resonance (NMR) spectroscopy was performed on a Bruker Avance III 500 UltraShield spectrometer at 500 MHz ( C-HMBC experiments. Mass spectra were obtained on a Bruker amaZon SL for low resolution or on a Bruker maxis 4G hr-QqToF spectrometer for high resolution, and the data were analyzed using DataAnalysis (Bruker Daltonics, Bremen, Germany). Commercial chemicals and solvents were used without further purification.
Deuterated solvents were purchased from Eurisotop (Saarbrücken, Germany).
Methyl 3,4-O-benzylidene-2-O-methyl-α-L-selenofucopyranoside (6). Methyl α-L-
selenofucoside [2] (1, 40 mg, 0.16 mmol) was stirred in dry DMF (2 mL) in the presence of benzaldehyde dimethyl acetal (250 µL, 1.64 mmol) and camphorsulfonic acid (3.7 mg, 0.02 mmol) at 50 °C in vacuo (20 mbar) for 30 min. Then, the reaction mixture was cooled to 0 °C, dry DMF (1 mL) and NaH (77 mg, 1.92 mmol, 60 wt % in mineral oil) were added and S3 the reaction mixture was stirred for 1 h at 0 °C. MeI (120 µL, 1.92 mmol) was added and the reaction was protected from light and stirred for 10 min. The colorless reaction mixture was then quenched at 0 °C with aqueous saturated NH 4 Cl solution and extracted with EtOAc (3 × 15 mL). The combined organic layers were dried over Na 2 SO 4, filtered and the volatiles were removed in vacuo. After MPLC purification (petrol ether to petrol ether/EtOAc 7:1), the title compound 6 was obtained as a colorless oil (37 mg, 0.11 mmol, 67%, 2 steps) as a mixture of the benzylidene diastereomers in a ratio of R/S = 10:6. The assignment of the stereochemistry of the benzylidene diastereomers was deduced from the 1-deoxy-fucose analog previously reported by us [3] . S-isomer: 
Allyl 3,4-O-isopropylidene 2-O-methyl-α-L-fucopyranoside (8). Allyl α-L-fucopyranoside
[4] (7, 0.60 g, 2.94 mmol) was stirred in acetone (6 mL) in the presence of p-toluenesulfonic acid (cat.) and 2,2-dimethoxypropane (370 µL, 2.90 mmol) at rt for 1 h. The mixture was S4 neutralized with Amberlite IRA-400(OH), filtered and the volatiles were removed in vacuo.
The light brown solid was dissolved in dry DMF (9 mL) and cooled to 0 °C. NaH (36 mg, 2.9 mmol, 60 wt % in mineral oil) was then added and the reaction mixture was stirred for 1 h at 0 °C. Methyl iodide (183 µL, 9.0 mmol) was added drop wise and stirring was continued for 30 min. The reaction mixture was quenched with aqueous satd. NH 4 Cl solution (2 mL) and extracted with EtOAc (3 × 15 mL). The combined organic layers were dried over Na 2 SO 4 
Allyl 3,4-di-O-acetyl-2-O-methyl-α-L-fucopyranoside (12). Allyl 2-O-methyl-α-L-
fucopyranoside (2) was synthesized from allyl fucopyranoside (7) as described before for its synthesis from 8, however, without purification of the intermediates. Subsequently, crude derivative 2 (2.95 g, 13.5 mmol) was dissolved in pyridine (100 mL) and Ac 2 O (35.7 mL, 378 mmol) was added drop wise at 0 °C. The reaction mixture was allowed to warm to rt and stirred for 3 h. Then, it was poured on ice and extracted with EtOAc (3 × 100 mL). The combined organic layers were dried over Na 2 SO 4 , filtered and the volatiles were removed in 
Synthesis of 1,3,4-tri-O-acetyl 2-O-methyl-L-fucopyranose (9) from 12. Allyl glycoside 12
(1.00 g, 3.31 mmol) was dissolved in Ac 2 O (10 mL) and cooled to 0 °C. Then, BF 3 ·OEt 2 (180 µL, 1.46 mmol) in Ac 2 O (1 mL) was added drop wise under strirring at 0 °C. The reaction mixture was allowed to warm to rt and after 17 h the reaction was stopped by pouring the mixture on ice. After extraction with EtOAc (3 × 50 mL), the combined organic layers were washed with aqueous satd. NaHCO 3 solution, dried over Na 2 SO 4 , filtered and the volatiles were removed in vacuo. After purification by MPLC (petrol ether/EtOAc 7:3), the title compound was obtained as an anomeric mixture in a ratio of 9α/9β = 3.6:1 (909 mg, 90%). NMR-data for 9α: 
